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20032003
Year of the Human GenomeYear of the Human Genome

•• DNA 50DNA 50thth AnniversaryAnniversary

•• Human Genome SequenceHuman Genome Sequence
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““DNA Changed the World: Now What?”DNA Changed the World: Now What?”
NY Times, February 25, 2003NY Times, February 25, 2003

Gene Finding
(35,000 genes)

Clinical Medicine
(1000 tests)

Population Health?!
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Crucial Public Health AreasCrucial Public Health Areas
InformaticsInformatics
GenomicsGenomics
CommunicationCommunication
Cultural competenceCultural competence
CommunityCommunity--based researchbased research
Global healthGlobal health
Policy and lawPolicy and law
Public health ethicsPublic health ethics

(Institute of Medicine, 2002)(Institute of Medicine, 2002)

Who Will Keep the Public Healthy?Who Will Keep the Public Healthy?
Public health in the 21Public health in the 21stst CenturyCentury



TMTM

Say ACGT!!!Say ACGT!!!
Genetic Test Developers are Forging Genetic Test Developers are Forging 

Ahead…Ahead…
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From Gene Discovery to Medicine and From Gene Discovery to Medicine and 
Public Health: How Do We Get From Here Public Health: How Do We Get From Here 

to There?to There?

––

Urgent Need for Public Health to  Urgent Need for Public Health to  
Translate Translate Research into Health Benefits !!Research into Health Benefits !!
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From Research 
To Prevention Obesity
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Exercise 

- only 25% of adults engage 
in recommended physical 
activity levels

From Research    
To Prevention
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From Research 
To Prevention Smoking
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”Clinical Research to Clinical ”Clinical Research to Clinical 
Practice Practice —— Lost in Translation?”Lost in Translation?”

C. C. Lenfant Lenfant NEJM 2003;349:868NEJM 2003;349:868

•• < 33% of patients < 33% of patients 
withwith coronary artery coronary artery 
disease (without disease (without 
contraindications) contraindications) 
prescribed aspirinprescribed aspirin

””Let's be realistic:Let's be realistic: If we didn't do it with aspirin, If we didn't do it with aspirin, 
how can we expect to do ithow can we expect to do it with DNA?”with DNA?”
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CDC: Nation’s Prevention AgencyCDC: Nation’s Prevention Agency
2003 Genomics Plan of Action2003 Genomics Plan of Action

–– 1997 Strategic 1997 Strategic 
PlanPlan

–– OGDP to CDC OGDP to CDC 
Director’s OfficeDirector’s Office

–– NIH Research NIH Research 
collaborationcollaboration

–– Partners Team Partners Team 
–– CDC’sCDC’s Futures Futures 

Initiative Initiative 
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CDC Genomics and Public CDC Genomics and Public 
Health Priorities: Health Priorities: 

Integrate Human Genomics intoIntegrate Human Genomics into

–– SciencesSciences

–– ServicesServices

–– SystemsSystems
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CDC Genomics and Public CDC Genomics and Public 
Health Priorities: Health Priorities: 

Integrate Human Genomics intoIntegrate Human Genomics into

–– SciencesSciences: Assessing the impact of genomic : Assessing the impact of genomic 
variation on population healthvariation on population health

–– Ongoing Activities:Ongoing Activities:
•• NHANES: Gene Prevalence and AssociationsNHANES: Gene Prevalence and Associations

•• Genomics & the Acute Public Health ResponseGenomics & the Acute Public Health Response
•• Family History Public Health Research Initiative   Family History Public Health Research Initiative   
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Genomics and Population Health:Genomics and Population Health:
Real Communities in Real TimeReal Communities in Real Time

•• Population Prevalence of Genetic Population Prevalence of Genetic 
VariationVariation

•• Population Burden for Various Population Burden for Various 
Diseases Diseases 

•• GeneGene--Environment InteractionEnvironment Interaction
•• Epidemic InvestigationsEpidemic Investigations
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Integrating Human Genomics into the Integrating Human Genomics into the 
Acute Public Health InvestigationsAcute Public Health Investigations

Environment

Host Pathogen

From Jay Lingappa, CDC
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LeptospirosisLeptospirosis

–– Pathogen:Pathogen:
serovarsserovars of spirochete of spirochete L.L. interrogansinterrogans

–– Environment: Environment: 
•• Water (lakes, rivers, wells)Water (lakes, rivers, wells)
•• Cuts and abrasionsCuts and abrasions

–– Host: ?Host: ?
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SpringfieldSpringfield IronhorseIronhorse TriathlonTriathlon
June, 1998June, 1998 Outbreak InvestigationOutbreak Investigation

•• 98 suspected cases based on clinical criteria98 suspected cases based on clinical criteria

•• 52 serologically confirmed cases (ELISA/ MAT)52 serologically confirmed cases (ELISA/ MAT)--1 1 
culture positive caseculture positive case

•• Persons who swallowed one or more mouthfuls of Persons who swallowed one or more mouthfuls of 
water were at higher risk forwater were at higher risk for

•• being a case (OR=2, p=0.002)being a case (OR=2, p=0.002)
•• being being seropositiveseropositive (OR=2, p=0.02(OR=2, p=0.02
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Genetic Susceptibility to Genetic Susceptibility to LeptospirosisLeptospirosis::
Preliminary ResultsPreliminary Results

•• TriathletesTriathletes who were HLAwho were HLA--DQ6 positive wereDQ6 positive were

–– more likely than DQ6 negatives to be more likely than DQ6 negatives to be seropositive seropositive 
for for leptospirosisleptospirosis (OR=2.8, p=0.03)(OR=2.8, p=0.03)

–– Especially for those who reported swallowing water Especially for those who reported swallowing water 
(OR=8.5, p=0.001)(OR=8.5, p=0.001)
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““This is Happening Every Day”This is Happening Every Day”
CNNSI Online June 24, 2002CNNSI Online June 24, 2002

•• ““Doctors sayDoctors say Kile'sKile's
condition is common, condition is common, 
preventable”preventable”

•• ““Kile'sKile's father's death father's death 
from cardiovascular from cardiovascular 
disease in his 40s disease in his 40s 
should have been a red should have been a red 
flag signaling that the flag signaling that the 
pitcher had an in pitcher had an in 
creased risk of the creased risk of the 
same fate”same fate”
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Family History of Common DiseasesFamily History of Common Diseases

2% 8%

33%

57%

One disorder

Two disordersThree or more disorders

No family history

Scheuner et al. Am J Med Genet 1997;71:315-324.
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Schema for Using Family History to Schema for Using Family History to 
Guide and Inform Prevention ActivitiesGuide and Inform Prevention Activities

Family 
History
Tool

Average

Moderate

High

Standard prevention 
recommendations

Personalized 
prevention 
recommendations

Genetic 
Evaluation + 
personalized 
prevention 
recommendations 
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CDC Genomics and Public CDC Genomics and Public 
Health Priorities: Health Priorities: 

Integrate Human Genomics intoIntegrate Human Genomics into

–– ServicesServices:: Using and evaluating genomic Using and evaluating genomic 
information in prevention and practice information in prevention and practice 

–– Ongoing Activities:Ongoing Activities:
•• Centers for Genomics and Public HealthCenters for Genomics and Public Health
•• State Cooperative Agreements State Cooperative Agreements 
•• Public Health Assessment of Genetic TestingPublic Health Assessment of Genetic Testing
•• CDC Genomics Workforce Development CDC Genomics Workforce Development 
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Assessing Genetic Tests for Assessing Genetic Tests for 
Screening and PreventionScreening and Prevention

•• Model Project: Systematic Reviews of Model Project: Systematic Reviews of 
Genetic TestsGenetic Tests--ACCE  ACCE  

•• Expert PanelsExpert Panels
–– 1997: Cystic Fibrosis1997: Cystic Fibrosis
–– 1997:1997: HemochromatasisHemochromatasis
–– 2001: Factor V2001: Factor V LeidenLeiden
–– 2001: Primary Immune Deficiency2001: Primary Immune Deficiency
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Genetic Testing and Genetic Testing and 
the Public’s Health the Public’s Health 
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Ongoing Public Health Assessment of Ongoing Public Health Assessment of 
Impact of DTC CampaignImpact of DTC Campaign

•• 4 Health Departments + CDC Programs 4 Health Departments + CDC Programs 
•• 2 “Exposed”: Atlanta & Denver2 “Exposed”: Atlanta & Denver
•• 2  “Unexposed”: Raleigh/Durham & Seattle2  “Unexposed”: Raleigh/Durham & Seattle
•• Survey of Women Ages 25Survey of Women Ages 25--5454
•• Survey of Health Care ProvidersSurvey of Health Care Providers
•• Knowledge, Attitudes, Behaviors, PracticesKnowledge, Attitudes, Behaviors, Practices
•• Association with Source of Information     Association with Source of Information     
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CDC Genomics and Public CDC Genomics and Public 
Health Priorities: Health Priorities: 

Integrate Human Genomics intoIntegrate Human Genomics into

–– SystemsSystems: Integrating genomic information into : Integrating genomic information into 
the public health information networkthe public health information network

–– Ongoing Activities:Ongoing Activities:
•• Genomics & Disease Prevention Information SystemGenomics & Disease Prevention Information System
•• Human Genome Epidemiology Network (HuGE Net)Human Genome Epidemiology Network (HuGE Net)
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CDC Genomics and Public CDC Genomics and Public 
Health Priorities: Health Priorities: 

Integrate Human Genomics intoIntegrate Human Genomics into

–– SciencesSciences: Assessing the impact of genomic : Assessing the impact of genomic 
variation on population healthvariation on population health

–– ServicesServices:: Using and evaluating genomic Using and evaluating genomic 
information in prevention and practiceinformation in prevention and practice

–– SystemsSystems: Integrating genomic information into : Integrating genomic information into 
the public health information network  the public health information network  


